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,QWKLVSDSHUZHGHVFULEHWKHILUVWPHDVXUHPHQWVSHUIRUPHGGXULQJIDOORIDQG
WKHEHJLQQLQJRI:HGLVFXVVVRIWZDUHGHYHORSPHQWUHDOLVWLFVLPXODWLRQVDQG
QHZ KDUGZDUH LPSURYHPHQWV RI D 0XOWL2SWLFDO 7UDQVLWLRQ 5DGLDWLRQ 6\VWHP
LQVWDOOHG LQ WKH EHDP GLDJQRVWLFV VHFWLRQ RI WKH ([WUDFWLRQ (;7 OLQH RI$7)
FORVH WR WKH0XOWL:LUH6FDQQHU6\VWHP'HPLWWDQFHPHDVXUHPHQWVKDYHEHHQ
VXFFHVVIXOO\ GHPRQVWUDWHG DQG WKH V\VWHP LV EHLQJ URXWLQHO\ XVHG IRU FRXSOLQJ
FRUUHFWLRQ 5HDOLVWLF EHDP VLPXODWLRQV KDYH EHHQ PDGH DQG FRPSDUHG ZLWK
PHDVXUHPHQWV$'HPLWWDQFHSURFHGXUHLVEHLQJSUHSDUHGDQGVRPHSUHOLPLQDU\
PHDVXUHPHQWV KDYH EHHQ SHUIRUPHG $Q LPSURYHG RSWLFDO V\VWHP LQFOXGLQJ D
GHPDJQLILHUOHQVWRLPSURYHWKHEHDPILQGLQJSURFHGXUHLVEHLQJGHVLJQHGDQGZLOO
EHLQVWDOOHGGXULQJWKHDXWXPQRSHUDWLRQVSHULRG
$ V\VWHPDWLF PHDVXUHPHQW FDPSDLJQ ZLOO WDNH SODFH DIWHU UHFRYHU\ RI $7)
RSHUDWLRQV SRVW WKH  7RKRNX (DUWKTXDNH WKHQ D FRPSDULVRQ ZLWK ZLUH
VFDQQHUVFDQEHGRQH7KLVZLOOEHDGHILQLWLYHWHVWRIWKH275DVDEHDPHPLWWDQFH
GLDJQRVWLFGHYLFHZKLFKZLOOSURYLGHIDVWEHDPHPLWWDQFHPHDVXUHPHQWVZLWKKLJK
VWDWLVWLFV JLYLQJ D ORZ HUURU DQG D JRRG XQGHUVWDQGLQJ RI HPLWWDQFH MLWWHU DQG
VRXUFHV

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
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 ,QWURGXFWLRQ
7KH GHWHUPLQDWLRQ DQG PRQLWRULQJ RI WKH WUDQVYHUVH SKDVH VSDFH DW $7) LV
FUXFLDOLQRUGHUWRPHHWWKHLUSHUIRUPDQFHVVSHFLILFDWLRQV6LQFHWKHEHDPVL]HVDW
WKH ,QWHUDFWLRQ 3RLQW ,3 GHSHQG VWURQJO\ RQ WKH DEHUUDWLRQV LQ WKH )LQDO )RFXV
6\VWHP))6DFFXUDWHPHDVXUHPHQWXSVWUHDPRIWKH))6LVUHTXLUHGWRWXQHWKH
EHDPVL]HVDWWKH,37KHEHDPVL]HVDUHPHDVXUHGLQVHYHUDOORFDWLRQVLQWKHEHDP
GLDJQRVWLF VHFWLRQ RI WKH ([WUDFWLRQ /LQH (;7 OLQH RI $7) WR JHQHUDWH DQ
HPLWWDQFHPHDVXUHPHQW7KHYHUWLFDOEHDPVL]HVLQWKHGLDJQRVWLFVHFWLRQDUHRIWKH
RUGHURIμP7KLVPHDQVWKDWWKHGHYLFHVKDYHWRLPDJHVSRWVL]HVDVVPDOODV
μPZLWKEHWWHUWKDQDFFXUDF\7KH$7)(;7OLQHLVDEHDPOLQHZLWKORZ
SRZHUDQGORZUHSHWLWLRQUDWHWKDWPDNHXVDEOHGHYLFHVXVLQJVROLGWDUJHWV
,QFRQWUDVWWRDULQJPDFKLQHZKHUHDQLQGLYLGXDOEXQFKFDQEHPHDVXUHGPDQ\
WLPHVDVLWSDVVHVDURXQGWKHULQJWKHEHDPVL]HDQGWKHHPLWWDQFHPHDVXUHPHQWLQ
WKH/LQHDU&ROOLGHUV /& RU LQ WKH EHDP OLQHVKDYH WR EH SHUIRUPHG LQ D VLQJOH
SDVV7KLV UHTXLUHV WKDW WKHZLUH VFDQGHYLFH W\SHV ODVHURU VROLG VDPSOHDFURVV
VXFFHVVLYHEXQFKHVZLWKLQDWUDLQRIWHQZLWKDQRYHUHVWLPDWLRQRIWKHEHDPVL]H
GXH WR EHDP SRVLWLRQ DQG LQWHQVLW\ MLWWHU DQG FDQ WDNH XS WR KDOI D PLQXWH WR
FRPSOHWHWKHPHDVXUHPHQW$OWKRXJKVRPHRIWKHVHHIIHFWVFRXOGEHFRUUHFWHGDV
WKHMLWWHUHIIHFWFRXOGEHVXEWUDFWHGE\XVLQJWKHQHDUE\%30VVLJQDOVWKLVFDQEH
DYRLGHGE\XVLQJ2SWLFDO7UDQVLWLRQ5DGLDWLRQ  2750RQLWRUV7KHVHPRQLWRUV
DUHEDVHGRQWKHWUDQVLWLRQUDGLDWLRQHIIHFWDOLJKWFRQHHPLWWHGZKHQWKHFKDUJHG
SDUWLFOHFURVVHVDPHWDOOLFLQWHUIDFH7KLVOLJKWLVHPLWWHGLQDVSHFXODUIDVKLRQVRLW
FDQEH IRFXVHGRQ WRD&&'DQGSURGXFHVDQ LPDJHRI WKHEHDP>@ 275VDUH
DEOHWRWDNHPDQ\IDVWPHDVXUHPHQWVDQGWKHUHIRUHWRPHDVXUHWKHHPLWWDQFHZLWK
KLJKVWDWLVWLFVJLYLQJDORZHUURUDQGDJRRGXQGHUVWDQGLQJRIWKHHPLWWDQFHMLWWHU
 7KHEHDPGLDJQRVWLFVHFWLRQRIWKH$7)([WUDFWLRQ/LQH2SWLFV6WXGLHV
DQG%HDP6SRW6L]H6LPXODWLRQV
7KH WUDQVSRUW EHDP OLQH IURP WKH'DPSLQJ5LQJ '5 WR WKH))6RI$7) LV
FDOOHGWKH(;7OLQH>@7KH$7)(;7OLQHLVGLYLGHGLQWKUHHUHJLRQVDVVKRZQ
LQ)LJXUH WKH ILUVWVHFWLRQRUH[WUDFWLRQSDUWVKDUHGZLWK WKH'5 WKHPDWFKLQJ
VHFWLRQ DQG WKH GLDJQRVWLF VHFWLRQ ,QVWUXPHQWDWLRQ HTXLSPHQW VXFK DV %XWWRQ
%HDP3RVLWLRQ0RQLWRUV%306WULSOLQH%30V%HDP&XUUHQW0RQLWRUV%&0
DQG ILODPHQW:LUH6FDQQHUV :6 IURP$7)DUH UHXVHG LQ WKHQHZ$7)(;7
OLQH)XUWKHUPRUH IRXU275V ODEHOOHG DV275275275DQG275KDYH
EHHQLQVWDOOHGFORVHWRWKHILYH:6VODEHOOHGDV0:;0:;0:;0:;
DQG0:;>@7KHVHIRXU275VDUHNQRZQDVWKHPXOWL275V\VWHP
7KHPHDVXUHPHQWRIEHDPVL]HVDQGHPLWWDQFHVRIWKHH[WUDFWHGEHDPIURPWKH'5
LVPDGHE\PHDQVRIWKH:6VDQGWKHPXOWL275V\VWHP0RUHRYHUWKHSUR[LPLW\
WRWKH:6ZLOOEHDGHILQLWLYHWHVWRIWKH275DVDEHDPGLDJQRVWLFGHYLFH
2SWLFV VWXGLHV DQG WUDFNLQJ VLPXODWLRQV ZLWK 0$' SURJUDP >@ KDYH EHHQ
PDGH7KHEHDPVSRWVFDOFXODWHGIURPWKHRSWLFVDUHELJHQRXJKQRWWRGDPDJHWKH
WDUJHWDQGWKH\DUHFRPSDUDEOHWRWKHVHRQWKH:6&RPSDULVRQZLWKWKH:6EHDP
VSRW VL]HV DUH IRXQG LQ WDEOH  7KH LQSXW EHDP IRU WKH0$' VLPXODWLRQVZDV
 SDUWLFOHV ZLWK *DXVVLDQ GLVWULEXWLRQ LQ [ \ DQG HQHUJ\ DQG ZLWK HQHUJ\
VSUHDGRIîí
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
/DEHO 8QLWV 275 :6
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
7DEOH6LPXODWHG%HDPVL]HFRPSDULVRQLQ275DQG:6ORFDWLRQV

)XUWKHUPRUHWUDFNLQJVLPXODWLRQVKDYHEHHQPDGHFRPSDULQJWKHVL]HVLQWKH
275 ORFDWLRQV REWDLQHG ZLWK WKH FRGHV 0$' DQG /8&5(7,$ >@ DQG WKH
VLPXODWLRQRIWKH&&'LPDJHREWDLQHGXVLQJ/8&5(7,$REWDLQLQJLQDOOWKHFDVHV
VLPLODUUHVXOWV

 7HFKQLFDO'HVFULSWLRQRIWKH0XOWL275V\VWHP2SWLFDODQG0HFKDQLFDO
'HVLJQ

7KLV275V\VWHPGHVLJQZDVDQHYROXWLRQRIDSUHYLRXVV\VWHPSODFHGLQWKH(;7
OLQH>@RIWKHSUHYLRXVFRQILJXUDWLRQRI$7)SULRUWR,WLQFOXGHVVRPHQHZ
PRGLILFDWLRQVUHODWHGWRWKHRSWLFDOV\VWHPWKHWDUJHWDFWXDWRUWKHWDUJHWPDWHULDO
LWVHOIWKH275PDLQERG\DQGWKHWRWDOIRRWSULQWDVVKRZQLQ)LJXUH>@)RXURI
WKHVH275VZHUHLQVWDOOHGLQWKHSUHVHQW(;7GXULQJWKHILUVWKDOIRIRQHRI
WKHP LV VKRZQ LQ)LJXUH E7KH FRPPLVVLRQLQJ DQG VXFFHVVIXO WHVWLQJRI WKH
FRPSOHWH V\VWHPZDV FRPSOHWHG LQ WKH DXWXPQRI $OVR GXULQJ  VRPH
RWKHULPSURYHPHQWVKDYHEHHQLQFRUSRUDWHGLQWRWKHLQVWDOOHG275V\VWHP
$ZLUHFDUGZLWKDVHWRI μPWXQJVWHQZLUHVLVPRXQWHGEHORZWKHWDUJHW7KH
EHDPVL]HFDQQRZDOVREHPHDVXUHGXVLQJWKH275PRYHUV\VWHPE\PRYLQJWKH
ZLUHV DFURVV WKH EHDP ZKLOH GHWHFWLQJ WKH &RPSWRQ VFDWWHUHG SKRWRQV LQ WKH
EDFNJURXQG GHWHFWRU RI WKH ,3 EHDP VL]H PRQLWRU 7KLV DOORZV WKH RSWLFDO 275
PHDVXUHPHQWV WR EH FRPSDUHG ZLWK D ZLUH PHDVXUHPHQW PDGH LQ WKH VDPH
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ORFDWLRQ 7KH WDUJHWV ZLWK WKH ZLUH V\VWHP DUH VKRZQ LQ )LJXUH  D 7KH
FDOLEUDWLRQV\VWHPQRZ LQFOXGHVD VPDOO ODPS WKDWFDQEH LQVHUWHG LQWR WKHEHDP
SLSHWRLOOXPLQDWHWKHWDUJHWZKHQWKHUHLVQREHDP7KLVSURYLGHVHQRXJKOLJKWRQ
WKHWDUJHWWRSHUIRUPDPRUHDFFXUDWHFDOLEUDWLRQRIWKHRSWLFDOV\VWHP
&XUUHQW RSHUDWLRQDO H[SHULHQFHZLWK WKH275V KDV LGHQWLILHG D QHHGHG RSWLFDO
FKDQJH WKDW LV LQ WKH SURFHVV RI EHLQJ LPSOHPHQWHG :LWK WKH FXUUHQW
PDJQLILFDWLRQ XVLQJ D ; OHQV WKH ILHOG RI YLHZ LV RQO\ DERXW XP VTXDUH
6PDOOEHDPRUELWVKLIWVFDQPHDQWKDWZKHQWKHWDUJHWLVLQVHUWHGWKHUHLVQREHDP
VSRWWREHVHHQ7KLVRIWHQUHTXLUHVDOHQJWK\VHDUFKXVLQJWKH275PRYHUVWRUH
HVWDEOLVKWKHEHDPLPDJHLQWKHILHOGRIYLHZ7KH;PDJQLILFDWLRQLVLGHDOIRU
PHDVXULQJWKH<VSRWVL]HEXWWKH;VSRWGRHVQ¶WILWLQFRPSOHWHO\LQWKHLPDJH7R
GHDOZLWKERWKWKHVHLVVXHVD]RRPV\VWHPLVWREHLQVWDOOHGEHIRUHWKHVWDUWRIWKH
IDOO  UXQQLQJ 7KLVZLOO UHGXFH WKHPDJQLILFDWLRQ D IDFWRURI HQVXULQJ WKH
HQWLUH ; VSRW LV LQ WKH LPDJH DQG UHGXFLQJ WKH QHHG IRU WLPH FRQVXPLQJ LPDJH
KXQWVDIWHUVKLIWVLQWKHEHDPRUELWV
7ZRWDUJHWPDWHULDOVDUHQRZLQXVH$OXPLQL]HGNDSWRQμPWKLFNLVXVHGIRU
275DQGDQGμPWKLFNDOXPLQXPIRLOVDUHXVHGIRU275VDQG3UHVHQWO\
ERWK PDWHULDOV KDYH ZLWKVWRRG EHDP LQWHQVLWLHV RI H HOHFWURQV SHU SXOVH DQG
VSRWVL]HVRIDERXW μPLQ;DQG μPLQ<
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)LJXUHD7DUJHWKROGHUVDQGZLUHFDUGVZLWKWKHWDUJHWVE275ZLWKWKHFDOLEUDWLRQV\VWHPLQVWDOOHGDW$7)

6RIWZDUH'HYHORSPHQWDQG,QWHJUDWLRQ

 7KHXVHULQWHUIDFHLVSURJUDPPHGLQ0DWODEDQGLQFOXGHVEDVLFFRQWURO
IXQFWLRQVVXFKDV275KRUL]RQWDODQGYHUWLFDOPRWLRQWDUJHWLQVHUWLRQDQG
UHPRYDOIRFXVFRQWUROPDFKLQHSURWHFWLRQDODUPVDQGVLQJOH275GDWDDQDO\VLV
IXQFWLRQVIRUEHDPVL]HPHDVXUHPHQW7KHFRQWUROVRIWZDUHXVHVVLPXOWDQHRXV
LQIRUPDWLRQJLYHQE\WKHIRXU275VDQGWKH)OLJKW6LPXODWRUVRIWZDUHUXQQLQJWKH
RQOLQHPRGHOIRU$7))6>@WRFDOFXODWHWKHHPLWWDQFHDQGSHUIRUPRWKHU
DQDO\VHV
7KHHPLWWDQFHUHFRQVWUXFWLRQDOJRULWKPLVEDVHGRQWKHRQHXVHGIRUWKH
:6>@2FFDVLRQDOO\WKLVDOJRULWKPKDVEHHQREVHUYHGWRKDYHDQLVVXHUHJDUGLQJ
WKHJHQHUDWLRQRILPDJLQDU\HPLWWDQFHUHVXOWVZKHQPHDVXUHPHQWHUURUVDUHRID
WRRKLJKOHYHO>@7KLVLVQRWDELJSUREOHPKHUHVLQFHWKHP275WDNHVOHVV
WKDQDPLQXWHWRSHUIRUPWKHHPLWWDQFHPHDVXUHPHQWDQGWKHVL]HLVQRWRYHU
HVWLPDWHGGXHWRWKHMLWWHU$VLPXODWLRQEDVHGDQDO\VLVZDVSHUIRUPHGWR
XQGHUVWDQGWKHOLPLWDWLRQVRIWKLVDOJRULWKPDVLWSHUWDLQVWRWKLV275V\VWHP
ZKLFKLVSUHVHQWHGEHORZ$'DOJRULWKPWKDWZLOOWDNHLQWRDFFRXQWWKHDGGLWLRQDO
LQIRUPDWLRQJLYHQE\WKHGLUHFWLPDJLQJRIWKHEHDPHOOLSVHWKHWLOWRIWKHEHDP
HOOLSVHDWWKH275ORFDWLRQVLVXQGHUVWXG\7KLVZLOODOORZGHWHUPLQDWLRQRIWKH
FRXSOLQJWHUPVDQGJLYHXVWKHSRVVLELOLW\RIFRUUHFWLQJWKHVHZLWKDVLQJOHVHWRI
PHDVXUHPHQWVUDWKHUWKDQVFDQQLQJWKHHPLWWDQFHZLWKGLIIHUHQWVNHZTXDGUXSROH
VHWWLQJVDVLVFXUUHQWO\UHTXLUHG
2WKHU IXQFWLRQV WR EH LPSOHPHQWHG LQFOXGH DXWRPDWLF EHDP ILQGLQJ XVLQJ
LQIRUPDWLRQ IURP WKH VXUURXQGLQJ EHDP SRVLWLRQ PRQLWRU V\VWHPV DXWRPDWLF
FRXSOLQJFRUUHFWLRQDQGDQDXWRIRFXVPHFKDQLVP
 &DOLEUDWLRQDQG)LUVW0HDVXUHPHQWV
$ FDOLEUDWLRQ RI WKH SRVLWLRQLQJ V\VWHP IRU DOO 275 GHYLFHV ZDV PDGH LQ
'HFHPEHU7RFDOLEUDWHWKHVFDOHDQ275LVPRYHGLQRQHGLUHFWLRQDQGWKH
FHQWURLGSRVLWLRQYHUVXV WKHPRYHUSRVLWLRQFXUYH LV ILWWHG7RGHWHUPLQH WKH UROO
DOLJQPHQWRI WKH V\VWHP WKHEHDP LV VWHHUHG LQ RQHGLUHFWLRQXVLQJ DQXSVWUHDP
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FRUUHFWRU PDJQHW ZKLOVW UHFR
DOLJQV WKH 275 V\VWHP LQ WK
PDJQHWV2WKHU DFFHOHUDWRU FR
RUGLQDWHIUDPH7KHV\VWHPJ
WDUJHWV DUH FRUUHFWO\ DOLJQHG
VWDWLVWLFDOHUURULQOHVVWKDQDP
ZLWKWKHZLUHVLQVWDOOHGLQWKH
WKH QRPLQDO RQHV ZHUH REWD
PHDVXUHPHQW IOXFWXDWLRQ )LJ
275VZHUH XVHG GXULQJ$7)
FRXSOLQJ FRUUHFWLRQ )LJXUH 
FRUUHFWLRQ E\ FKDQJLQJ WKH V
DQGORRNLQJIRUWKHVHWWLQJLQH
5HDOLVWLF EHDP VLPXODWLRQV
7DEOH  VKRZV WKH UHVXOWV RI
DQGPHDVXUHPHQWVDVLQ'HF
EHDPVL]HPHDVXUHPHQWVDVIX
H[DPSOH



)LJXUH$VHWRIV\VWHPDWLFPHDVXUHPHQWV

/DEHO 8QLWV
  1R
275 XP 
275 XP 
275 XP 
275 XP 

7DEOH&RPSDULVRQEHWZHHQEHDPVLPXODWL
UGLQJ WKH FHQWURLG SRVLWLRQ LQ WKH RWKHU D[
H VDPH FRRUGLQDWH IUDPH DV WKDW RI WKH F
PSRQHQWV DUH VRDOLJQHG OHDGLQJ WR D FRP
LYHVDVLQJOHEXQFKVL]HIRUHDFK275DQG
 SURYLGHV DQ HPLWWDQFH PHDVXUHPHQW DORQJ
LQXWH7KHPHDVXUHGEHDPVL]HVZHUHFURVV
WDUJHWKROGHUDQGWKH:6V\VWHP(PLWWDQFH
LQHG LQ WKH WHVWV ZLWK DERXW  PHDVX
XUH  )URP DXWXPQ  XQWLO 0DUFK 
 EHDP RSHUDWLRQV IRU HPLWWDQFHPHDVXUHP
 VKRZV WKHP275 V\VWHP EHLQJ XVHG IRU
WUHQJWK LQ IRXU XSVWUHDP VNHZTXDGUXSROH
DFKRQHWKDWPLQLPLVHVWKHPHDVXUHGHPLWWDQ
ZHUHPDGH DQG FRPSDUHGZLWK WKHPHDVX
WKH FRPSDULVRQ EHWZHHQ UHDOLVWLF EHDP VLP
WKZKLOH)LJXUHVKRZVDVHWRIKR
QFWLRQRIWLPHSHUIRUPHGRQ0DUFKWK
'HF
6[ 6\
PLQDO 0HDVXUHG 1RPLQDO 0HDV
   
   
   
   
RQVDQGUHDOPHDVXUHPHQWVZLWKVWDWLVWLFDOHUURU1RYWK
LV 7KLV
RUUHFWRU
PRQFR
DIWHUWKH
 ZLWK D
FKHFNHG
VDURXQG
UHPHQW
 WKH
HQW DQG
FRXSOLQJ
PDJQHWV
FH
UHPHQWV
XODWLRQV
UL]RQWDO
DVDQ
XUHG




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
)LJXUH  &RXSOLQJ FRUUHFWLRQ RI WKH $7) (;7 OLQH E\ XVLQJ WKH 275 1RY WK  7KH IRXUILWWHG SDUDEROD
FRUUHVSRQGVWRWKHPLQLPLVDWLRQRIWKHYHUWLFDOHPLWWDQFHDJDLQVWWKHVNHZTXDGUXSROHLQWHQVLW\IRUHDFKRIWKHP



)LJXUH6HWRIσ[PHDVXUHPHQWVLQIXQFWLRQRIWLPHWDNHQRQ0DUFK

 (PLWWDQFH$OJRULWKP6WXGLHV

6LPXODWLRQ VWXGLHV ZHUH SHUIRUPHG WR XQGHUVWDQG WKH OLPLWDWLRQV RI WKH
HPLWWDQFH UHFRQVWUXFWLRQDOJRULWKP WKDW LV VRPHWLPHVREVHUYHG WRJLYH LPDJLQDU\
YDOXHVIRUWKHFDOFXODWHGHPLWWDQFH7KHIUDFWLRQRIQRQUHDOHPLWWDQFHYDOXHVZDV
FDOFXODWHG DV D IXQFWLRQRI LQSXW DFFXUDF\RI WKHEHDPVL]HPHDVXUHPHQWV DW WKH
275ORFDWLRQVDQGWKHGHJUHHRIFRXSOLQJSXWLQWRWKHVLPXODWHGEHDP
)LJXUHDVKRZVDFRPSDULVRQEHWZHHQWKHFDOFXODWHGHPLWWDQFHYDOXHDQGWKH
LQSXW HPLWWDQFH 7KH EOXH VROLG OLQH VKRZV WKH PHDQ YDOXH RI  HPLWWDQFH
FDOFXODWLRQVWKHGDVKHGOLQHVVKRZWKHRQHVLJPDYDOXHV7KHJUHHQOLQHVKRZV
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WKHLQSXWEHDPHPLWWDQFH:LWKDUHODWLYHEHDPVL]HPHDVXUHPHQWHUURUEHORZ
WKHUH LV D V\VWHPDWLF RYHUHVWLPDWLRQ RI WKH HPLWWDQFH DW WKH OHYHO RI DERXW 
7DNLQJ DV DQ H[DPSOH D  HUURU LQ WKH EHDP VL]H PHDVXUHPHQW )LJXUH  E
VKRZVDKLVWRJUDPGLVSOD\LQJWKHVLPXODWHGUHFRQVWUXFWHGYDOXHV7KHEOXHOLQHLV
WKH PHDQ PHDVXUHG HPLWWDQFH DQG WKH JUHHQ RQH LV WKH LQSXW 7KH V\VWHPDWLF
UHODWLYH HUURU RQ WKH HPLWWDQFH UHFRQVWUXFWLRQ LQ WKLV FDVH LV  )RU WKH 
PHDVXUHPHQW HUURU WKH HPLWWDQFH VWDWLVWLFDO MLWWHU LV DURXQG  ZKLFK LV LQ
DJUHHPHQWZLWKWKHPHDVXUHPHQWPHDVXUHPHQWIOXFWXDWLRQJLYHQDERYH






)LJXUHD&RPSDULVRQEHWZHHQLQSXWDQGPHDQRIFDOFXODWHGHPLWWDQFHVE&DOFXODWHGHPLWWDQFHGLVWULEXWLRQIRUD
VL]HPHDVXUHPHQWHUURUNHPLWWDQFHFDOFXODWLRQV

$FNQRZOHGJHPHQWV
:HZRXOGOLNHWRWKDQNWKH$7)JURXSDW.(.IRUDOOWKHVXSSRUWHVSHFLDOO\1
7HUXQXPDIRUKLVFRQWLQXRXVKHOSRQWKHLQVWDOODWLRQ

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